A growing number of aquatic organisms have been shown to display antipredator behaviour in response to injury-released chemical cues from conspecifics. Here, we demonstrate a clear antipredator response in the form of avoidance behaviour by a free-living flatworm Dugesia dorotocephala to chemical cues from injured conspecifics. This is the first demonstration of a chemical alarm cue in a platyhelminth. In a second experiment, we exposed planaria to combined cues of sunfish odour and planaria alarm cue, or sunfish odour alone. Planaria avoided the sunfish+alarm cue but did not avoid the sunfish odour, indicating no prior aversion to sunfish odour. When these same planaria were subsequently retested 2 days later with sunfish odour only, planaria that had previously received sunfish odour+alarm cue avoided the cue but planaria that had previously received sunfish odour alone did not. These data indicate that planaria learned to recognize sunfish odour as an indicator of danger based on a single simultaneous exposure to conspecific alarm cue and the novel cue. This is the first demonstration of this phenomenon in a platyhelminth and the simplest nervous system known to be capable of learned risk association.
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Predation is a powerful selection force shaping morphology and behaviour (Sih 1987; Lima & Dill 1990) . Animals that detect and respond to risk of predation have a higher probability of surviving to reproduce than animals that do not. Environmental indicators of predation risk can operate in any sensory modality. In aquatic environments, chemosensory cues are pervasive and the most ancestral (Hara 1992; Chivers & Smith 1998; Kats & Dill 1998; Sorensen & Caprio 1998; Wisenden 2000) . Thus, the elaboration of sensory receptors and neural pathways to process chemical stimuli associated with risk might be expected in even the simplest of aquatic organisms.
Injury-released chemical cues are typically released during a predation event and thus, serve as a reliable indicator of predation risk. Consequently most aquatic taxa that have been tested display an antipredator response to chemical cues from injured conspecifics (Chivers & Smith 1998). Platyhelminthes represent a major phylum of aquatic organisms that have not received attention in this regard (Chivers & Smith 1998 ). This group is significant because of its early phylogenetic position in the evolution of life, with relatively simple neural organization for the detection and processing of chemical information (Agata et al. 1998; Rieger 1998) . The first objective of this study was to test for the existence of an antipredator response to injury-released chemical cues by the flatworm Dugesia dorotocephala (Platyhelminthes: Turbellaria, Planariidae). Dugesia dorotocephala are free-living flatworms found in springs and head waters (Pennak 1989). They form aggregations (Reynierse & Ellis 1967; Reynierrse et al. 1969) , use mucus to capture invertebrate prey (Ali 1996; Cash et al. 1996; Hart & Mertz 1998) and some members of the genus Dugesia are known to follow chemical cues to find food (Seaby et al. 1995) . Dugesia themselves fall prey to other invertebrates (Gee et al. 1998 ) and presumably, any benthic omnivore. Although Dugesia possess photosensitive eye spots, they use their eyes primarily for negative phototaxis behaviour (Asano et al. 1998) and not for visual detection of approaching predators. Thus, risk assessment by Dugesia, if it occurs at all, probably relies largely upon chemosensory cues.
Chemical cues other than conspecific alarm cues can be important ecological indicators of risk. For example, predator odours (kairomones) are known to elicit antipredator responses for a range of aquatic animals (Kats & Dill 1998; Tollrian & Harvell 1999) . In some cases recognition of predator odour is innate (Sih & Moore 1993; Storfer & Sih 1998) but for many it is not (Chivers & Smith 1998 ). In the case of the latter, naïve prey show no
